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resonances of the deuterated solvent. Chemical shifts are reported as parts per million (ppm) downfield from the signal origination of TMS.
PMA SH Synthesis
PMA-Na (100 mg) was dissolved in a filtered (0.2 µm) and deoxygenated (N 2 (g) stream, 15 min) PBS solution (25 mL, 100 mM, pH 7.4). PDA was added in a stoichiometric excess of 1.75 equivalents of the target PDA percentage and EDC in a stoichiometric excess of 2.90 equivalents under stirring at 24 °C, to obtain 5, 10, 15, and 20 mol % target modifications. The resulting solution was stirred at 24 °C for 18 h under a N 2 (g) atmosphere, after which the solution was dialysed (MWCO 3500 Da) against Milli-Q water over a period of 5 days, with frequent exchange of the dialysis solution. The resulting purified solution was freeze-dried to give PMA-PDA as a white solid. 1 Next, the PMA-PDA precursor was reduced to PMA SH through cleavage of the PDA group. The reduction required a 0.5 M DTT solution in 50 mM MOPS buffer (pH 8) at 37 °C for 30 min with constant agitation. The resultant PMA SH solution was then diluted with 100 mM NaOAc buffer (pH 4) to 0.5 mg mL -1 . 
PMA SH Film Fabrication
For layering onto mica and Thermanox substrates, an initial monolayer of PEI (1 wt. %) was adsorbed to promote PMA SH adhesion. Alternating layers of PMA SH-x and PVPON (300 µL, 0.5 mg mL -1 in 100 mM NaOAc buffer) were then adsorbed until five layers of PMA SH-x were deposited. Between each polymer deposition step, the substrate wells were washed by mild agitation with NaOAc buffer (3 x 300 µL). The films were then oxidised using CaT (5 mM) in MES buffer (10 mM, pH 6) for 10 min. The PVPON was kept within the assembly until use, where it was removed by washing with PBS (12.2 mM, pH 7.4, 140 mM NaCl) (3 x 300 µL).
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AFM Characterisation
Both intermittent contact (IC) mode and CP cantilevers were cleaned to remove salt deposition and organic material prior to use. The cantilevers were immersed in a 30 vol. % isopropanol solution, followed by Milli-Q water, and then further cleaned using oxygen plasma for 180 s (Harrick Plasma, 0.1 L min -1 O 2 flow rate, 29.6 W, 300 mTorr). Glass substrates for cantilever spring constant calibration were cleaned using the same method. 10 kHz. Images were recorded using a JPK Nanowizard II (JPK Instruments AG, Berlin, Germany) and shown in Figure S3 . Images were post-treated using accompanying JPK image processing software and in-built algorithms. A three-point 1 st degree polynomial fit was first subtracted, and then a polynomial fit subtracted from each scan line independently. It was found that due to film contraction upon drying PMA SH films were not stable in air, with the exception of PMA SH(20) , as shown in Figure S3 . This was attributed to the increased number of stabilising crosslinks in the 20 mol % modified film. For determination of the roughness ratio (r), IC height images for the surfaces in buffer were analysed using SPIP software (Image Metrology A/S, Denmark). Results are shown below in Table S1 . A general increase in r is seen as polymer modification increases, possibly due to the increasingly hydrophobic nature of the polymer chain and film (evidenced in Figure 2 , main text). This may lead to the hydrophobic polymer 'clustering' on the surface seen in Figure S3 . describing an idealised smooth surface of homogeneous chemistry was calculated according to:
(1)
HeLa Cell Adhesion Measurements
HeLa cells were trypsinised and 5 x 10 6 cells were resuspended in 5 mL of PBS buffer at 37 ⁰C. HeLa cells were then labelled with 15 µM Vybrant CFDA SE (Invitrogen) and incubated for 15 min at 37 ⁰C in a 5% CO 2 humidified atmosphere. Cells were centrifuged (5 min, 400 g) and resuspended in DMEM media (Gibco) containing 10% FBS and 1% Glutamax. Cells were plated in 12 well plates at a concentration of 0.6 x 10 6 cells per well (2 mL per well). After 6 h incubation at 37 ⁰C in a 5% CO 2 humidified atmosphere, cells were washed 3 times with PBS (pre-heated to 37 ⁰C) with moderate agitation. Figure S5 (left), there was negligible difference between using the two substrates. Thermanox showed slightly lower adhesion properties for all films, but these small differences may be attributed to experimental deviations in seeding out 0.6 x 10 6 cells to each well, as all results are within error. The difference between commercial cell growth substrates and PMA SH films was also studied. Bare mica, cell culture wells (CCW) and Thermanox (Th-nx) substrates, and PMA SH(20) films on the aforementioned substrates were tested for HeLa cell adhesion properties. As can be seen in Figure S5 
Force Curve Treatment
Raw AFM data was processed using JPK data processing software to subtract the zeroforce baseline, shift the data along the deformation axis to zero the initial contact point, and to export force data. The effect of cantilever bending during sample compression was removed to
give true sample deformation data, as outlined in equation 2,
where k c is the spring constant of the cantilever. For an incompressible material, the force increases with no observable change in deformation, while for softer samples the gradient reduces due to the compliance of the material. Due to possible viscoelastic effects and associated hysteresis, only the approach force curve was analysed. Example approach and retract curves for the four planar hydrogel films studied are shown in Figure S6 . The stiffness was evaluated to be the slope of the force/deformation curve in the small-deformation regime (approximately 40 nm)
as can be seen in Figure 3 . Reported stiffness values are an average of at least 20 separate measurements, with the error equating to one standard deviation of the data set. For the colloidal probe cantilevers used, there was only a small variation in probe radius (16.5 ± 2.0 μm) and the effect of differences in contact area between samples was discounted. Figure S6 
Hertz and JKR E Y Modelling
The Young's modulus (E Y ) of the PMA SH films was calculated using both Hertz and JKR modelling approaches. Hertzian fits to the experimental data was performed using JPK data processing software and in-built algorithms, using Equation 3 for an incompressible spherical Electronic Supplementary Material (ESI) for Soft Matter This journal is © The Royal Society of Chemistry 2013 S12 indenter. A Poisson ratio (ν) of 0.5 was assumed for all calculations, a common literature assumption for incompressible isotropic elastic materials [2] , according to:
As evidenced in Figure S7 , PMA SH films demonstrated relative mechanical homogeneity over a large surface area, with little deviation seen for films fabricated onto mica or Thermanox substrates. This also demonstrated that the substrate had negligible effect on the film mechanical properties, and correlates well with HeLa adhesion results presented in Figure S5 . E Y values evaluated using Hertzian theory increased from 0.34 to 2.13 kPa as thiol modification increased for the four hydrogel films. However, it was judged that pure Hertzian theory was not appropriate in this case, due to moderate non-zero adhesive interactions occurring between the probe and sample. This adhesive interaction is shown in Figure S6 (right) , and it should be noted that the magnitude of the interaction increased significantly as the crosslinking extent, and film stiffness, decreased. Figure S7 . 50 x 50 µm 2 E Y maps for PMA SH(20) films on mica (left) and Thermanox (right). 
Combining equations 4 and 7 using algebraic techniques, a term for the contact area (a) could be elucidated (equation 8). Using collected force (F) deformation (δ) data for the four films, point-E Y values were plotted against deformation distance, as shown in Figure S8 below.
The data was also plotted over the full extent of film indentation ( Figure S8, 
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Cell/Film Contact Area Modelling
In order to calculate the indentation depth of a non-adhered static HeLa cell on the PMA SH films, a number of assumptions were made: 1) Cells kept a constant spherical morphology. 2) Cell diameter was 13.2 µm (1200 µm 3 ), with individual cell mass of 1.905 x 10 -9 g [3] .
3) The hydrogel films act like a spring, with film stiffness equivalent to the spring constant. 4) There are no substrate effects over the deformation range. 5) Cell/film contact height is δ + 0.1δ to account for adhesive contact film-lipping effects. 6) Media density is assumed to be 1000 kg m -3 .
From these assumptions, both the weight (F weight ) and buoyancy (F buoyancy ) forces could be calculated from equations 9 and 10 below, where V cell is the volume of a single cell, ρ media is the density of media, and g is the gravitational constant.
(9)
The total force applied by the cell on the film is the difference between F weight and F buoyancy . When combined with the spring constant of the film (k film ), the indentation depth (δ) of a static cell can be calculated. It was found that model static HeLa cells 'sink' approximately 10 nm into the hydrogel film. From the indentation depth, the cell/film contact area could be calculated as for a partial sphere (equation 11). It was found that the contact area increased dramatically with decreasing film spring constant. Errors associated with the contact area were due to uncertainties in k film .
